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There is intense controversy over whether low-carbohydrate or low-fat diets are more efficacious for weight
management. Using precise methodology, Hall et al. (2015) demonstrated that a low-carbohydrate diet pro-
moted greater fat oxidation than an isocaloric low-fat diet but, in contrast to popular speculation, did not
cause greater body fat loss.More than many research fields, nutrition
is beset with controversies. Is saturated
fat bad for you, or benign? Should people
with normal blood pressure worry about
sodium, or can they enjoy some guilt-
free chips? Are multivitamin supplements
healthy, or a waste of money for most
people? Official government recommen-
dations notwithstanding, these are topics
that respectable nutrition scientists con-
tinue to argue about, based on different
interpretations of unavoidable gray areas
in the data—for example, how much
weight to place on epidemiological asso-
ciations versus clinical trials, and how to
interpret clinical trials that use imperfect
methodology and give conflicting results.
The question of whether carbohydrate-
restricted or fat-restricted diets are more
efficacious for weight loss has been one
of the most contentious topics, but new
data from Hall et al. (Hall et al., 2015)
offers the prospect of greater consensus
via higher-quality data than available in
the past.
The modern-day obsession with
whether we should cut out fat or carbs
to reverse obesity originated in 1958
with the publication of Eat Fat and Grow
Slim, a carbohydrate-restricted weight
loss prescription promoted by the British
physician-writer Richard Mackarness,
who, in addition to extolling the benefits
of dietary fat, wrote on other sensational
topics including his belief of links between
food allergies, mental illness, and fatigue.
Embellished more recently by popular
writers such Dr. Atkins and Gary Taubes,
carbohydrate-restricted diets have been
lauded for metabolic and endocrine
effects that increase body fat loss via
accelerated fat oxidation (Atkins, 2009;
Taubes, 2011). Such claims were superfi-
cially supported by some clinical trialsthat showed greater short-term weight
loss on carbohydrate-restricted diets
compared to fat-restricted diets, but
several factors cast doubt on the signifi-
cance of the findings, including the known
increase in body water excretion with
carbohydrate-restricted regimens (Golay
et al., 1996) and the fact that weight differ-
ences between carbohydrate-restricted
and fat-restricted diets typically disap-
pear in longer-term trials.
Into this murky soup of commercial in-
terests and inconclusive studies, Hall
et al. (Hall et al., 2015) now add a small
but convincing investigation demon-
strating that, if anything, fat-restricted di-
ets—rather than carbohydrate-restricted
diets—have the edge when it comes to
body fat loss during negative energy bal-
ance. In a meticulous inpatient crossover
study, participants were randomized to
receive a 30% reduction in calories from
fat and a 30% reduction in calories from
carbohydrate at different times separated
by a washout period. Fat oxidation was
indeed significantly higher when partici-
pants consumed the carbohydrate-res-
tricted diet, consistent with popular spec-
ulation. However, that higher fat oxidation
did not lead to more body fat loss—on the
contrary, body fat decreased significantly
more on the fat-restricted (i.e., high-car-
bohydrate) regimen. What sets this study
apart from previous work in the field and
makes it more conclusive is that, for the
first time, it combines data from rigorous
inpatient food intake monitoring and indi-
rect calorimetry to determine short-term
fat oxidation and fat balance more pre-
cisely than possible with conventional
body composition techniques. Moreover,
despite the fact that the study was rela-
tively small (n = 19 participants), the sig-
nificance levels for the measurementsCell Metabolism 22, Swere strong, and mathematical models
were used to project the results out—
showing that, over time, there was very lit-
tle difference in body fat loss between the
two regimens.
When die-hard carbohydrate-restric-
tion proponents look for ways to dismiss
these results, one thing they may focus
on is the fact that the carbohydrate-
restricted diets were not extremely low in
carbohydrate (providing 29% of calories
from carbohydrate, which is insufficiently
low to induce ketogenesis). However,
ketogenic diets are notoriously unsustain-
able, and self-selected carbohydrate in-
takes of people prescribed low-carbohy-
drate diets are typically higher than
recommended (e.g., Sacks et al., 2009).
While not as low as theoretically possible,
the carbohydrate intakes in Hall et al. are
therefore probably at the low end of
what most people are willing to eat, mak-
ing them relevant to what happens in
response to real world food choices.
This study did not examine whether
there are beneficial or detrimental effects
of restricting carbohydrate versus fat on
the regulation of energy intake in free-
living individuals able to select their own
food. In popular literature, carbohydrate-
restricted diets are lauded also for their
ability to reduce hunger (and therefore
energy intake) via reductions in insulin
secretion and counterregulatory hor-
mones and smaller fluctuations in blood
glucose (Ludwig et al., 1999). However,
the impact of carbohydrate-restricted or
fat-restricted regimens on energy intake
remains a complex and unresolved issue.
There are probably features of carbohy-
drate-restricted diets that facilitate a
reduction in energy intake (in particular,
low glycemic load; see Thomas and El-
liott, 2009) while other features have aeptember 1, 2015 ª2015 Elsevier Inc. 357
Figure 1. Schematic Overview of Factors Influencing Energy Balance, Weight Change, and
Risk of Obesity
Of particular note, dietary composition influences both energy intake and energy expenditure. The study of
Hall et al. (2015) focused on the impact of dietary fat and carbohydrate on substrate oxidation/balance
and energy expenditure, and determined that carbohydrate-restricted diets increase fat oxidation but
do not also increase body fat loss during isocaloric feeding. High-quality ad libitum studies examining
the impact of fat and carbohydrate on energy intake are now needed to determine the optimal balance
of fat and carbohydrates on energy balance, taking into account the other factors that are known to be
important also.
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Previewscounterbalancing effect (for example,
strong neurological reward, high energy
density, and low dietary fiber; see Bur-
ton-Freeman, 2000; Deckersbach et al.,
2014; Karl and Roberts, 2014). As sum-
marized in Figure 1, the net impact of
dietary composition on energy regulation
clearly depends on the sum of its effects
on energy intake, energy expenditure,
and substrate balance.
By debunking some, if not all, of the
popular claims made for extreme carbo-
hydrate restriction, and showing that
there is actually little long-term difference
in fat loss between isocaloric weight loss
diets that primarily restrict carbohydrate
or fat, the Hall et al. study might appear358 Cell Metabolism 22, September 1, 2015 ªto encourage a return to the fat-restricted
weight loss regimens of former days.
However, given that we are still lacking
essential data of comparable quality on
the effects of dietary composition on
long-term energy intake, the most impor-
tant message for now is probably that
some carbohydrates are. all right (espe-
cially the healthy whole-grain, low-glyce-
mic-index variety). There is much to cele-
brate in this message of moderation:
nutrition scientists specializing in obesity
can focus on defining the optimal balance
of macronutrients for achieving a sustain-
able reduction in energy intake, and con-
sumers can stop beating themselves up
for wanting to incorporate a moderate2015 Elsevier Inc.amount of carbs into daily life. The obesity
epidemic is not going to fix itself, but more
studies with a high level of scientific preci-
sion will move the field forward, providing
much needed clarity in nutrition recom-
mendations to those who want to lose
weight and keep it off.ACKNOWLEDGMENTS
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